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AIRCRAFT CONSTRUCTION 
The invention is concerned with improvements in or 
relating to aircraft construction. In particular, the 
invention relates to aircraft having the capability of 
landing and take-off from both water and l£md. 

Amphibious aircraft have conventionally been designed 
either as flying boats or as float-equipped aircraft. 
Such craft suffer drag and weight penalties con^ared with 
similar lemd-based aircraft, )either from the configuration 
of the hull together with the reinforcement necessary for 
withstanding the force of water or from the presence of 
the floats and the struts and bracing of their mounting 
means. 

The present invention provides an aircraft having a 
fuselage portion, within which is mounted a 
retractable/extendable underccurriage asseoibly comprising 
vane means adapted to contact the 8\irf ace of a body of 
water during a t£dce-*off or landing operation, said vane 
means being adapted to present a lower vane surface to 
said body of water, wherein the vane mezuis is movable 
between a first condition in which said means act as a 
cladding panel arrangement forming part of an 
aerodynamically shaped underneath surf ace of said fuselage 
portion and lying flush therewith, and a second condition 
in which said means are spaced from the fuselage portion 
to form a ski foil means comprising said lower vane 
surface. 
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By the term "ski foil means" is meant a device adapted 
to slcim over water in the manner of a vater-ski or 
hydrofoil • 

Advantageously, means may be provided to adjust the 
angle of presentation of said lover vane surface to the 
water to an oblique angle, a leading end of the surface 
being at a relatively high level with respect to a 
trailing end. 

Conveniently, the leading end may be elevated to said 
high level, or, if preferred, said trailing end may be 
lowered to a level below said high level. 

Conveniently, said vane means may comprise two 
elongate, pairallel vane psmels extending lengthwise of the 
fuselage portion and adapted to be movable into a third 
condition in which each panel lies in an at least 
substantially vertical plane to form a keel means when the 
aircraft is msmoeuvring on water. 

Advantageously, a further vane panel may be provided 
in the region of the nose wheel of the aircraft. 

Conveniently, the vane panels may abut along 
lengthwise edges thereof when the aircraft is in flight 
and may pivot apart from one cmother separating at a 
longitudinal centre line of the vane means. 

Advantageously, said undercarriage assembly further 
comprises a landing wheel arrang^ent. 

In examples of aircraft according to the invention to 
be described below, the undercarriage assembly includes a 
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main landing wheel or an arrangement of tvo landing wheels 
in tandem. In such an arrangement it will be appreciated 
that the wheel or the two wheels may be positioned 
directly above and aligned with said centre line of the 
veuie means so that, when the vane panels separate, the 
wheel (s) may then come into contact with the ground. 

It will however be understood that the invention is 
not limited to applications in which a tandem %^eel 
arrangement is provided beneath the fuselage, but may also 
apply to a conventional arrangement in which a nose wheel 
arrangement is provided on the fuselage forwaurd of two 
wheel assemblies comprising the main undercarriage. The 
two main wheel assemblies siay be received in a main 
undercarriage or may be spaced apart and each stowable in 
one of two bays provided beneath the main aircraft body. 
It will also be appreciated that \^eel assemblies mounted 
on the wings may be suitable for a high-wing multi-engine 
aircraft and may be adapted to take advantage of the 
present invention. 

According to the corrangement is selected, the use of 
outrigger means may be found advantageous, both as float 
members and as auxiliary ski foil means. 

It is envisaged that the present invention iday be used 
not only on light aircraft but also with suitable larger 
aircraft, such as transport aircraft. 

There will now be described an example of cin aircraft 
according to the invention. It will be understood that 
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the description, which is intended to be read with 
reference to the drawings, is given by way of example only 
and not by way of limitation. 
In the drawings: 

Figure 1 is a diagrammatic side view of an aircraft 
according to the invention; 

Figxires 2 and 3 are front view and imdemeath view 
respectively of the aircraft of Figure 1; 

Figures 4 to 10 are side and front views illustrating 
the steps in a landing procedure by the aircraft on to a 
body of water; 

Figiires 11 to 14 illustrate the steps in a landing 
procedure on land; 

Figures 15 and 16 are side views partly in section of 
landing wheels and ski foil mounting means in non-extended 
and extended conditions respectively; 

Figure 17 shows the landing wheels on Figures 15 and 
16 in a stowed condition; 

Figures 18 and 19 are sectional views showing the 
operation of means to separate vane portions of the ski 
foil meems; 

Figure 20 is an exploded sequence of views including a 
bow-shaped member and the separating means of Figures 18 
cuid 19; and 

Figure 21 is a perspective view of a plurality of vane 
portions arranged on an aircraft of medium to large size. 
An aircraft indicated at 2 in the drawings, comprises 
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two wings 4, each having an aerodynamic cross-section, a 
fuselage portion 6 within which is mounted an 
undercarriage assembly, indicated at 8, and a tail 
portion, 10. An engine 12 is mounted centrally of the 
fuselage portion 6 and linkage 14 is provided to drive an 
air screw 16 set in the nacelle 18 of the tail portion 10 
and operating about a longitudinal, horizontal axis* An 
air in-take to the engine 12 is provided at 20. 

As may best be seen from Figures 2 and 3, the fuselage 
portion 6 includes vane means in the form of two panels 
22,24 which lie flush with the general contours of the 
fuselage, acting as cladding panels to preserve the 
aerodynamically designed configuration. The panels 22,24 
also act to close recesses from which the iindercasrriage 
assembly 8 may be lowered or retracted. Leading end 
portions of the panels 22,24 taper to a tip portion 26 
similar to that of a water-ski. 

The panels 22,24 are mounted on the undercarriage 
assembly 8 which further comprises two wheels 28,30 
arranged in tandem on mounting legs 32,34 to move between 
a first condition in which they are received within the 
fuselage portion and a second position in which they are 
extended from the fuselage portion for take-off or 
landing. Figure 1 illustrates the wheels in their 
retracted condition in broken lines and in their extended 
condition in full lines. The wheel 28 is further mounted 
to enable the overall length of its mounting leg 34 to be 
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increased as will be explained below. 

Mounted for pivotal movement beneath each of the wings 
4 is an outrigger means which comprises a float 36 which, 
in its retracted condition, lies stibstantially parallel to 
the underside of the respective wing but may be lowered 
about a forward end thereof to a position in \rtiich an 
under surface 38 forms a ski-like or plcuiing surface. 

Figures 4 to 10 describe a landing manoeuvre of the 
aircraft in which it alights on the surface of a body pf 
water. 

Figure 4 shows the aircraft 2 in flight, the panels 
22,24 lying flush with the fuselage portion 6 and the 
wheels 28 and 30 of the undercarriage assembly 8 in a 
retracted condition within the fuselage portion 6. 

Figures 5 and 6 show the undercarriage portion 8 
lowered, so as to space the panels 22,24 downwardly away 
from the fuselage 6, by pivoting the mounting legs 32,34 
and bringing the wheels 28,30 into the position shown. 
The outriggers 36 are also lowered about a forward pivot - 
line 40 to the position shown. Figure 7 shows the 
lengthening of the mounting leg 34 to cause the panels 
22,24 which are still in mutual abutment to present an 
inclined lower surface to a body of water 42 so that, on 
contact being made the panels acts as a vane member in the 
manner of a water-ski or hydrofoil. Figxire 8 is a front 
view of Figure 7. The outriggers 36 then contact the 
water as the aircraft decelerates and settles in the water 
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as shown in Figiires 9 and 10, so that they act as buoyancy 
(floats under the wings 4. 

In order to improve manoeuvrability when afloat, the 
two panels 22,24 may then be swung apsork about lengthwise 
extending axes so as to lie substantially in a vertical 
plane, forming a keel arrangement, see Figure 10. The 
presence of the keel arremgement is advantageous when the* 
aircraft is required to taxi or otherwise manoeuvre on the 
surface of the water, since the aerodynamic contours of 
the fuselage offer little keel surface. 

Figures 11 to 14 describes a landing manoeuvre of the 
aircraft upon a runway or other suitable area of flat 
ground. Figure 11 is similar to Figure 4 described 
above. In Figure 12, the wheels 28,30 and panels 22,24 
are shown in a lowered condition similar to that shown in 
Figure 5, but for a ground landing the outriggers 36 are 
lowered to a position which brings auxiliary wheels 42 to 
the same level as the main wheels 28,30 for a fovir-point 
contact with the ground when landing is complete as shown . 
in Figures 13 and 14. However, before the aircraft 
touches down, the panels 22 and 24 are pivoted into the 
previously described keel-forming position in order to 
expose the wheels 28,30. 

The construction of the mounting leg 34 is shown in 
greater detail in Figures 15 and 16, in its normal and 
lengthened condition respectively. The leg comprises a 
sleeve 44 pivotally mounted at 46 to an undercarriage 
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frame portion (not shown) . A lower leg portion 48 adapted 
to provide shock-absorbing means is further provided with 
an external screw threaded member 50 so as to permit its 
axial movement through a rotary collar and bearing 
arrangement 52 provided at the lower end of the sleeve 44 
and driven by a level gear 54 from an auxilicury hydraulic 
motor 56. A scissor-like brace 58 prevents relative 
rotation between the leg portion 48 and the sleeve 44 « 

A further auxiliary hydraulic motor 60 is mounted at 
the lower end of the leg portion 48 so as to operate the 
pivotal movement of the panels 22 and 24 as will be 
described below. This motor and its associated gearing is 
protected by a stream-lined, bow-shaped shield member 62 
which comprises three portions, an upper semi-domed 
portion 64 and two side portions 66 and 68. The shield 
member 62 also protects mounting struts 70,72 for the 
panels 22,24 respectively. 

It will be appreciated that when the wheel 30 is 
retracted into the undercazxiage recess 25, the leg 34 is • 
pivoted about the pivot point 46. However, the panels 
22,24 remain substantially horizontal as shown in Figure 
17 since the panel struts 70,72, the shield member 62 and 
the motor 60 with its gearing is mounted on a bracket 74 
pivotally mounted on the axis of the wheel 30. 

The gearing of the separation mechanism is shown in 
Figures 18 and 19, comprises two quadrant gears 76,78 
secured to the struts 70,72 respectively, upper ends of 
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Which are rotiatably mounted at 80 in the bracket 74. A 
worn gear drive member 82 operates from the motor 60 to 
cause the two panels 22,24 to separate, either to form a 
keel arrangement as explained above or simply to clear any 
obstruction to the wheels 28 and 30. 

Figure 21 shows a larger size aircraft than those 
illustrated above, which is provided with three vane 
portions comprising the vane means. Such an aircraft has 
a housing 84 for a landing wheel arrangement and two vane 
portions 86 and 88 are provided in the housing. These 
portions are lowered when required to act as ski foils. A 
third vane portion 90 is provided at the nose portion 92 
of the aircraft which is lowered to . act as a forward ski 
foil. 

Various modifications may be made within the scope of 
the invention as defined by the following claims. 
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CIAIMS ; 

1. An aircraft having a fuselage portion, within which is 
mounted a retractable/extendable undercarriage assembly 
comprising vane means adapted to contact the surface of a 
body of water during a take-^off or landing operation, said 
veme means being adapted to present a lower vsme surface 
to said body of water, wherein the Vcuie meams is movable 
between a first condition in which said means act as a 
cladding panel arrangement forming part of an 
aerodynamically shaped underneath surface of said fuselage 
portion and lying flush therewith, and a second condition 
in which said mecuis are spaced from the fuselage portion 
to form a ski foil meems comprising said lower vane 
surface. 

2. An aircraft as claimed in claim 1, wherein means are 
provided to adjust the angle of presentation of said lower 
vane surface to the water to an oblique angle, a leading 
end of the surface being at a relatively high level with 
respect to a trailing end. 

3. An aircraft as claimed in either one of claims 1 and 
2, wherein said vane means comprise two elongate, parallel 
vane panels extending lengthwise of the fuselage portion. 

4. An aircraft as claimed in claim 3, wherein said vane 
means are adapted to be movcJ^le into a third condition in 
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which each panel lies in an at least substantially 
vertical plane to form a keel means when the aircraft is 
manoeuvring on %rater. 

5. An aircraft as claimed in either one of claims 3 and 
4, wherein the vane panels are adapted to abut each other 
along lengthwise extending edges thereof when the aircraft 
is in flight, and are adapted to pivot apart from another 
separating at a longitudinal centre line of the vane me2ms. 

6» An ai r c ra ft as claimed in any one of the preceding 
claims, wherein said undercarriage assembly further 
comprises a landing wheel arrangement. 

1. An aircraft as claimed in claim 6, wherein said 
undercarriage assembly comprises a landing wheel 
arremgement positioned directly above and cU.igned with 
said centre line of the vane means so that when the vane 
panels separate in use, the wheel surrangement is permitted 
to come into contact with the ground. 

8. An aircraft as claimed in claim 7, wherein said 
landing wheel arrangement comprises main landing wheels. 

9. An aircraft as claimed in either one of claims 3 and 
7, wherein a third vane panel is provided in the region of 
a nose wheel arrangement of the aircraft. 
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10. An aircraft as claimed in claim 7, wherein said 
landing wheel arrangement comprises two landing wheels in 
tandem. 

11. An aircraft as claimed in any one of the preceding 
claims, wherein there are provided outrigger means adapted 
to act as float members and/or auxiliary ski foil means* 

12. An aircraft as claimed in any one of claims 8 to 10, 
wherein said landing wheel arrangement comprises extension 
means for extending the overall height of said means when 
in use cuid to shorten said overall height when stowed, 
there being further means to pivot said landing wheel 
arrangement ed^out an axis transverse of the aircraft. 

13. An aircraft as claimed in claim 12, wherein said vane 
members are mounted upon struts upper ends of which are 
pivotally mounted about a transverse eucis of said landing 
wheel arrangement. 

14. An aircraft as claimed in claim 13, wherein motor 
means for pivoting said vane members about lengthwise 
extending axes are moiinted adjacent said struts and are 
operable through gearing to provide the pivotal movement. 

15. An aircraft as claimed in claim 14, wherein said 
gearing comprises a quadrant gear arrangement. 
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16. An aircraft as claimed in claim 15 , wherein there is 
provided stream-lined shield means to protect said motor 
means from damage. 
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